Let G be a topological group and N a normal subgroup of G. In this paper by means of non-abelian tensor product of topological groups we will define ,M (G, N ), the Schur multiplier of a pair of groups. Also we extend an exact sequence of the Schur multipliers one term to the left by M (G, N ).
Introduction
For a topological group G, the Schur multiplier is defined as [1] 
in which F/R ∼ = G is any free topological presentation of G with a continuous section and [R, F ] is the closure of [R, F ]. The M(G) depends ,up to isomorphism, only on G [1] . Also M(−) is a functor from the category of topological groups to the category of abelin topological groups. The survey article [10] and the books [2] , [3] form a fairly comprehensive account of M(G) in algebraic context.
All spaces are assumed to be Hausdorff topological groups. The free topological groups are in Markov sense [4] .If X is a Tychonoff space(completely regular ,Hausdorff) ,then the (Markov) free topological group on X is the group F (X) equipped with the finest group topology inducing the given topology on X as a subspace. Such a topology always exists [4] , and has the universal property of the following kind:every continuous mapping f from X to an arbitrary topological group G lifts to a unique continuous homomorphism f :
where i is a topological embedding onto a closed subgroup ,π an open onto continuous homomorphism . We consider every extension with a continuous section i.e. u : G → Q such that πu = Id. For example ,if G is a connected locally compact group ,then any topological extension of G by a connected simply connected Lie group has a continuous section [9,theorem 2] . The paper is organized as follows: in section 1 we recall the non-abelian tensor product. In section 2, the Schur multiplier of a pair of topological groups,M(G, N), is defined. In section 3,we extend the exact sequence [1] 
Non-abelian tensor product
In this section we recall the non-abelian tensor product of topological groups [6] Note that we write the conjugation on the left :
Let G and H be topological groups which act on themselves by conjugation and each of which acts on the other.
The actions are said to be compatible if
. Definition 1.1 If G and H are topological groups which act compatibly on each other, then the non-abelian tensor product G ⊗ H is the group generated by the symbols g ⊗ h for g ∈ G, h ∈ H such that:
(1) When G and H act trivially on each other (but by conjugation on themselves) G ⊗ H is the ordinary tensor product.This can be shown by using part (a)and (b) of [6,proposition 1.2].
The abelianization of a topological group G is written as 
The Schur multiplier of pairs
In this section we define ,M(G, N), the Schur multiplier of a pair of groups and will find some related results. N) is defined by 
With respect to the fact that M(G, G) = M(G) any result on M(G, N) specializes to M(G). For example the following is an immediate consequence of lemma 2.4 . corollary 2.5 Let A be an abelian topological group A, then

M(A) = A ∧ A
This is the same result as in [8] . 
An exact sequence
In this section we extend the sequence one term to the left by M (G, N) .
To obtain the extension we need to recall the topological crossed modules [7] .
Let M,N be topological groups. Acrossed module is a continuous group homomorphism μ : M → N with an action of N on M written by n m such that :
We denote a crossed module by (M, N, μ). Examples:
(1) Every normal monomorphism μ is a crossed module for the conjugation of N on M. Let 0 → R → F → G → 0 be a free topological presentation with a continuous section u :
One readily verifies that:
There exists a continuous homomorphism K : 
Theorem 3.2 The exact sequence (3.1) is extended one term to the left by the natural exact sequence
ker(λ : N ∧ G → G) k → M(G) → M(G/N) Proof. Let 0 → N → G π → Q → 0
